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Abstract of CN1418003 r 

The color-strengthening image processing device includes four circuits and preferably includes also one fifth circuit. The first 
circuit determines and outputs one reference valux X to the second circuit. In the second circuit, X are subfiated from the ee 
components R, G and B to obtain (R-X), (G-X) and (B-X). In the third circuit, the three values are multiplied witin tone 
magnifying or demagnifying factor S to obtain S*(R-X), S*(G-X) and S*(B-X). In the fourth circuit, the values S CR-X), S (G- 
X) and S*(B-X) are added to the three components R, G and B to obtain three strengthened components R , G and B . 
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Chinese Unexamined Patent Publication 
No. CN1418003 

The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

[CLAIMS] 

1. A method for strengthening a color in pixels including 
three components (R, G, B) corresponding to red, green, and 
blue, which are three primary colors, 

said method, comprising the steps of: 

(1) determining a reference value X; 

(2) subtracting the reference value X from a value of each 
of the three components (R, G, B) to obtain values (R - X), (G - 
X), and (B - X); 

(3) magnifying or demagnifying each of the values (R - X), 
(G - X), and (B - X) with a magnifying or demagnifying factor S 
to obtain magnified or demagnified values of the three 
components (Rs, Gs, Bs); and 

(4) adding the magnified or demagnified values (Rs, Gs, 
Bs) of the components to obtain three strengthened 
components. 

2. The method as set forth in claim 1, wherein: 

the reference value X is a minimal value of values of the 
pixels of R, G, and B. 
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Presented by Embodiment 2 is a process for strengthening 
colors in RGB color spaces in accordance with the following 
equations in which the predetermined constant X used in the 
equations (1) is not used: 



Rnew = R + (R — f(R, G, B)) * Scale 

Gnew = G + (G — f(R, G, B)) * Scale (2) 

Bnew = B + (B — f(R, G, B)) * Scale 
where R, G, and B represent components of primary colors, 
Rnew, Gnew, and Bnew represent strengthened components 
thereof, Scale represents a strengthening rate, and f(R, G, B) is 
a function including one of the variables R, G, and B. 

In the best mode, f(R, G, B) is min(R, G, B), which is the 
minimal value of R, G, and B. 

For carrying out the best mode, equations for 
strengthening colors are as follows: 

Rnew = R + (R - min(R, G, B)) * Scale 

Gnew = G + (G — min(R, G, B)) * Scale (3) 

Bnew = B + (B — min(R, G, B)) * Scale 

As an alternative way, f(R, G, B) is replaced with max(R, G, 
B), which is the maximal value of R, G, and B. Alternatively, f(R, 
G, B) is replaced with the intermediate value of R, G, and B, or 
f(R, G, B) is replaced with the average value of R, G, and B. 
When color saturation is strengthened in accordance with the 
equations (2) or the equations (3), hue in each color is 
unchanged and maintained. This can be verified with ease. 

The aforementioned process for strengthening prevents 
overflow by way of clamping calculation in cases where each of 
the strengthened components exceeds its corresponding upper 
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limit. In cases where the value of the strengthened component 

exceed the value of the upper limit, the value of the 
strengthened component can be restricted in accordance with 
the upper limit by way of the clamping calculation. 
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g#o £-&#*#«#!!'*’, 

%». x, 

G, B), 

#»«=#*( R, G, B)#»J«*i£#S$fl|X, W 
»fd(R— x)> (g— x)2ub— x) etj-cso mm=i% 

MA(R— X). ( G — X) R.( B — X) 

Sfltbfcfc|at(R— X), (G— X)£(B— X)W 
^£S* (R— X)> S* (G— X) 
fiS*{B-X)M.' 

(R— X), S* (G— X)&S * (B— X) fl«Htiq3!l» = 
##(R, G, B), W.? i= ^Hii3S^m( R'. G', 
B'). 
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tiL M 



# 4$ ^2/2^ 



^Jr(R, G, B), 

itR, G^B 

5 it R> G^ Billet 

11. 8 

it Rs G;&B 

12. ^tit^iiX^ 

it Rs G ^Bi^t^-f #Jii. 

10 13. dkajM'J^#. 8 ?%&#%&<&%&%#]&%> &.*&— -&&&—% 

JL$LS$-, 'Q-ti-M #it-=-if (clamping) -f -H-4‘-t-PMi. 

14. — ^tit«^^L^^*(R, G, 

B)^5'J*b&£i:, £MJL=J&&, 

— % — *L&, 4fc^i+3Mf4frtfi (R-G). (G-B)^.(B-R)^iiL; 

15 — % — ^-X&3g-, i£% — £ X^^i^^-f-it^ — JL*b& — # 

— itf-^X^^M^— i^#<^4lrA(R- 
G) x (G-B);Sl(B-R)tt-&+ft > HiL; 

S* (R-G) , S*(G-B)^S*(B-R)^t^^^^f^ii, S 
20 0-f-; 

— &#*)±&4frdi S*(R-GK S*(G-B)^S*(B-R)^m; 

— ANDi£#&S£, it ANDi£#^^i^#-fit^^-^X^5^, JL*t;& 
— ^— (S*(B-R), S*(G-B), OK (S* (R-G), 

25 0, S* (G-B) ) 7k. (0, S* (R-G) , S* (B-R) ) ^ t >X%l 

— it is.^^i^i4#-i^it AND i£#%^##iVvit^-^i: (R, 
G, B) , (R + S* (R-B) , G + S* (G-B) , 

BK (R + S*(R-G), G, B + S*(B-G))A(R, G + S* (G-R) , B + S*(B-R))t 

6^j— 
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180° 

S&0:§.1. & HSV 
(purity) S = 1 ^UrHt It 

,fcS = 0. 25 St, &£., ^^s = 0at, 

5 «h 

V, HSV 0#JL:*/li4MkMP6$ 1 

44, V = (M j yO£ (blackness), ftV = lBt, &^J!']#*L*.5£;gL 
(intensity) ,^V = 1JLS = 1 Bt> (pure hue) , (whiteness) 

jtl'J^r^ V = 1 JL S = 0 . 

10 Hs S. V, 

4&^MNk/MGBijt;t4lL, 4JM£#] RGB^&#&. 

RGB t^iMcube)# 

S'J HSV 

RGB 0!MJ J-6 HSV z 4&« 

15 -^— 4" RGB HSV J— ^ t']® E. 

£4fH*rt']^_h, it HSVTTii^Ji^^ zJ^te— 

-fc.^MN0l^l#r V0jfl^5/jL) . *t4£— £§. RGB 44^ a", V ^ ^ it M44 1 1 fr\J It 
;M&. RGB £&44tft HSV i^fMY 4i-tfj7V$ ^*J©_h. S, 

A HSV ^_it,;M£J^&& z4*frvj40^t^&^o H, AHSVift&i/g, 

20 4fri+ HSV Trii^^xt— 5T^3t (Sextant) £- 

iiLo (v-x C i#- 5"#^)^.i^— RGB £jM4$MtiLit 

faztMtf) HSV4i^#^o 
#include<math. h> 
fdefine MIN (a, b) (a<b?a:b) 

25 #define MAX (a, b) (a>b?a:b) 

#def ine NO-HUE-1 

void rgbToHsv (float r, float g, f loat b, f loat* h, float* s, float* 
v) { 

float max = MAX (r, MAX(g, b)); 
float min = MIN (r, MIN (g, b)); 
float del ta = max-min; 
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— 35e?fcsg-. J 

+ , is#.ii£&-£— ^JL^. — — MftX. *s 

5 G, B), G, B) 

^j5»J&-£-i*#-#'tfLX, ^#S'J(R"X), (G-X) ;Sl (B-X) 6^-jjL. 

Tv (R-X) , (G-X) (B-X) fMHA, JL*'J/fJ — £ti£® -f - (R-X) , (G-X) 

;MB-x)i§^ifM£;U^'J', ^fis*(R-x), s* (g-x)^l s* (b-x) <hha. 

##c*<fe3&.^5'J#t£ S* (R-X) >S* (G-X)^LS* (B-X) JL^f (R, 

10 G, B), Mf t £.S-}£&£‘-2:(R / t G\ B ' ) . 



Pft SH#. 0 /) : 



S] 1 TFitj 7 — 

0 2 ^ * 7 3 ) . 
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25 
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Rnew = R + (R-X) *Scale 
‘ Gnew = G + (G-X) *Scale (1) 

Anew = B + (B-X)* Scale 

^■^(l)t. X-^T^ Rv GAB'tfL&ffl JL Scale $}£f\ 

— £?S zk. 12] ~f~ , fr\J Rnew \ — Grew I'T &. 

Bhe,» JhMijzmm 17- 

3; ft At, 

*}*— ##j6$4$.-£, i£R>G>B, 

U'J Rnew > Gnew > Bne»„ T& % J=^ * + ft 3L*/{Il. 
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[B nev = B + (B-min(R, G, B))*Scale 

f (R, G, B)#1^ max (R, G, B) , & t # max (R, 
G, B)^R, G^B+^f^i. i£#f(R, G, B)#4^R, 
t I'fiJ-fiL (middle) , f (R, G, B)#1 J < 1 ^R. G XL B ^ 

(mean/average) „ tf)73 $M.£, 

(2)£jr&£'(3)6*izr£ 4 qi&Bt, 

£ -f iX if 5£ i±#lT 5$ ^ *f 

>G2JlP|L, %'}J% (clamp operation) vXFx r -Lt;$'l'>.& (overflow) „ ^ 

5$^H£4£fcJ-, 

io® 1 */bF, ^ — 10. — ^.r-4^12. 

— ^ 14 A— #E9&Sg- 16. 4sL&-&r'fc&&W x t I , ^£jLi£& 

18, ig&$Pg 3£*t3M>X — RGB 

&--:»* $$*>&. Tt^^-r^tSRGB + 

10 x. 12 

mx4(R, G, B), ##i£iL^£(R, G, B) #■=#<£ X, 

%ifc t##J (R-X) . (G-X) 2L (B-X) 

it^^^^l4 ^Xv(R-X). (G-X) 2L (B-X) G^iL, ##*']#— Sfca*.® 
f S, (R-X) . (G-X)^(B-X)^^.^f^iJt, vX^^S-(R-X). 

S* (G-X) XL S* (B-X) tf]{iLo i£^ W 16, #^15 »|#t£ S* (R-X) , S* (G- 
X)XLS* (B-X) tf'&tp&JiMJZ.&i (R, G, B) , vX/ 1 4 l =-±f (R r , G' , 

B'). 

4#r — ,GZ. Ji PfL , lit _5- 1 8 jf) iX ^Gfr^ -ttL-iilS. -^- iX E5".it 

^i±i£if S£^*liL0t> 18 

G", B"). 

^ ^liK, (3) t tfi&'hi&foTr&ik&ft , JL.& R > G > B 6MfjLi&T , 

#*«£.( 

Rhew ~ R (R + (R-B) ) * S cs. 1 6 
y Ghev = G + (G + (G-B) ) *Scale (4) 
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it AND i£44#-^L 29, X#-it 27, JL*t22--^ — 

f'J'ft-f- 245, (S*(B-R), S* (G-B) , 0), (S*(R-G), 0, 

S*(G-B))^(0, S* (R-G) , S*(B-R))£t^-!iUt^„ 

^^'Jt > >t ANDi£#^>t 29 AND^tL 291, — AND #-tL 

5 293 — % S. AND #-tL 295. jZiti)tty'lrttfi&i£T > it^f’JH 24 ^yEit 

y*:£(l, 1, 0) #^Mt-r 245 _h„ *+,& 

it% — AND#- it 291^ * S*(B-R)^4&, AND #-7G 291 

4frifc S*(G-B) f^4&, £-it%3- AND^-tL 295 0, 

it*L%%-7^ 22, AND i£#^-7L 29 jf-tf =-&-£: (R, G, 

10 B) , M 247 , ik (R + S* (R-B) ,G + S* (G-B), 

B) , (R + S* (R-G) , G, B + S*(B-G))^L(R, G + S* (G-R) , B + S*(B-R))£- 
+ ^— *f55&^ir. it&%-^?t 22&^- 

221, — 223 225. ^it 

OLWWtflUiSL T> it 42#] If 24 ^ v &itjEft4£te<ftit.t r , 7*^(1, 0, 0) 
15 247 _h„ it%—J ) 221 fctj 

R + S* (R-B) it^~tp/&#-iL 223 4frsfe G + S* (G-B) frHJi, JL^ JLyfrp 

'A-^-tL 225 4frsfa B 0 

^ Ji if £;ML 6^j #4i 4 4f# > 4fiL# ^ ^ 

20 jfch , & ID ^ T Ji £U£>& r &##. 
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